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Abstract 

PROBLEM TO BE SOLVED: To provide a method for repairing a light-emitting device with which images 
of high quality are displayed, even if a pin hole is formed when an EL layer is filnrvformed. 
SOLUTION: When a reverse bias voltage is applied to an EL element with time intervals, almost no 
current flows to an EL layer but flows to a defective part which is shorted. If a large current flows to the 
defective part, the temperature at the part rises to burn the part, gasificate for evaporation, oxidate, or 
carbonize to turn into an insulating body, causing changes at the defective part. As a result, a current 
flowing to the EL element, when a voltage of reverse bias Is applied becomes small. 
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[0 0 6 1] 04 (A) .EI3 CS^bfclim^miSl^ 
-rS^^^e©H^g|5*5^f . IIi^lfP3 0 6{i, V-;^ 

fi^i^S l~Sxhx SMttJaJ^V 1 ~Vxi:, -if-b 
M^i^G l~Gy h**bTV>5o mmU^ 0 6tCl±S 

[0 0 6 2] E14 (B) tE L^? 3 0 3 ©^RggPS:^ 

ai-ai^fflx =&ili^{ci>lt5TFT®«ifti:x 
i^ViSV^lRlSeitAA;$n5€ffi®i9$*5^-ro E 
L^? 3 0 3©:>;PigP40a-r-2)i:^x ^mm(r>7.-i V 
5^>^fflTFT3 0 1 StJf E Llgttffl T F T 3 0 2 {±Jt 

t3^>®tt^CbT4^<o ^bTa?gtt$&^Vifflfl:ffi 

4-^tb. *r(Ri«es®m£E4-^«ap^Sfc^ib^*s 

ClfctN -««K«CEL^^Cfll?^©^i*/^'-1'7';^om 

[0 0 6 3] 5^d;i5E LI§^®^PlSOj^a(4x B^gB 3 0 
6!!)S*-r€)±TCDiIi^3 0 5 fc:}3V^T-^K:ffo-C*iM 
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[0 0 6 4] *:^B^©:5«64fflV\2)^hJcJ:oT> EL 

[0 0 6 5] ^^Pl^^T'{±^^«^A^^Ltl^f:iJ6 

[0 0 6 6] :fe45*|gR8cD<gS;^J£«±> ±BHa^*^f 
2) fi ® 5?^L®;a pTte-te to JtT- tt* V^ o . 

^ »9) S ^ J5E * -r S ^ ^ S t:: ffl V > -5 c: h *5 ^ S o 

[0 0 6 7] {*j5(5«5«J2) *^ifiI«?iJT-fi^ #a^C3o 
«Mb^>S?>^^ (TFT) 4^^^T^7^-<:/^bU 

[0 0 6 8] El 5 \z:$imn(Dmmy5^^m^^tz?^^^u 
(i:l-x6Dv^-rnA^lo) magfl^j&jjgv i (i*±i 

-'XCDV^f^^A^lo) « # ji^ffl^- h ff -^?^G a 
j ( j^il -y0V^Tn>?)> lo) rgS«y-bf§^ 
BGej (jtil-'y^v^rtiA^lo) h^WbTlN 

[0 0 6 9] ^tz. '^mmit. J^-f >^^>^fflT F T 5 
0 1 a TFTSOlb^. E LIgMffl TFT 

5 0 2 i:. ELm^5 0 3 t. n VT^y-y 5 0 4 

[0 0 7 0] :^>f ^^^>^fflTFT 5 0 1 aCD^-Vm 

$,tz>f.^ v^>^mTFT 5 0 1 BLCDV—T.M^t 

Ligt&fflTFT 5 0 2(D^-hmmi^mm^nr\.^^o 

[0 0 7 1] rS*fflTFT.5 0 1 hcD^-hmmiim^ 

FT 5 0 1 bODV-;^M:^^ KLz-O^^fis 
JSttS&^ViCs *d-:S(iEL5KffijfflTFT 5 0 2(^) 

[0 0 7 2] ELIKBftfflTFTS 0 2©V->C«W±S 

TV^So ELm^^ 0 3i)^^t^2^(Dmm(Ddt>s E 
LlffifflftfflTFT 5 0 2cDKl/>f >^^^Cgi^i^tlTV^*: 
v^;5(i. *ffRl«ilS5 0 7tcS^i^^nTV>^o 
[0 0 7 3] tai^. E L^^ 5 0 3 A^^gf S 2 o©®^! 



(3Ddt)x ELSgi&fflTFT 5 0 2 O K U-f >^^iCgSg 

^nTv>5®ig4iii^®fiifci*t>\ ^riRimas 5 0 7 {cs 

[ 0 0 7 4] ^^^r^V^^^VitS 0 4(i. ELSBlSfflTF 
T 5 0 2 coy- bSMhmaS«*&?ISV i iiO?Slzm^^ 

[0 0 7 5 ] 0 6 (A) ^> 0 5 tC^b*:B^*^»^ 

fi-t^^s 1-sxh. m®w*&/^vi— vxfc. 

a^ffl^y-hm^SSGa 1-Gay Jg*ffly~bfi-t^ 
J^Ge 1-Ge yh^^tbTV^^o ffl^gP 5 0 6 ^{±^ 

[0 0 7 6] S6 (B) i3EL^?5 0 3 CD^^B6a5*<g 

si-s[scDx s-iii^k:*5itsTFT©tt#h. mmmt^ 

L^?5 0 3a)^PtSffl5*1^at- ^Iil^a);<>r 
?->^fflTFT 5 0 1 aSTJ^ELIKiftmTFT 5 0'2tt 

±fclc:t>CDtt^{^bi:*><o ^fc. ^ll^cDrgSfflTF 
T 5 0 1 b{i:^:7CDtitffilcbr*5<o ^bTS2S^*&^ 

V i (Dm&^—^iz b. ^^iRisescomffi^—^^p^si- 
mt^'^^^tx. -^sarasidEL^^s 0 3i33fs 

[ 0 0 7 7 ] ^^45E L^^5 0 3 (Di^|ItSOD{gSiix 

5 0 6 t^mir^±x<Dmm 505 ^^t5v^T-^^c^f 
Tfe^v^b. $.tzit^mmu}cn^xi}M, 

[0 0 7 8] *^BacD;5S^:fflV^:2>c:i:tc^:oT> EL 

* m vim/uxmm ^ ttfc 2 o © ji if a b a^ s:^ 3 - 

b bTt)s >3-l> bTV^:S^^PlSSP*•^t4J■^-lgx.T^ 

ffitn;*iai=^)^^^A^Tg. E L^?i::Jii>'Wr;j^®ttE 
4A^ttfci: #ecil^l::E L«JcgStiSS«K*:;*c§ < -rs 

^^Pjga5A^#ffibT*. |5)bmjE4EPJnbfcht®3«^)S? 

[0 0 7 9] Sfe. ^RSSUT'ttSJCimSKA^SSnSfcA?) 

rt^-^tzo bA^b. ^ttilliffitrCRscA^'iS^^f^T-a^ii: 

ii^ tlS c: h S: K C h AST* ^> o 

[0 0 8 0] (^MM 3 ) ^mmmxit. mmm 1 t^^N 
i^tz^^mmcomm^^mwj'r^. mmmmom^^z-o 

[0 0 8 1 ] m7iz. :^mmm(o^^^mm(Dmmm^^ 
>^u^^^mx^sto Ml (A) jcifev^T. eoittv— 

^ (A) 6 0 3. (B) 6 0 4*:tbTV^^o 

[0 0 8 2] v-Tsm^mmmm^^ 0 wz-i^^^^x. 
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yY\yi/7.^^ 0 2\Z^X2^^^m^ (CLK) ^^117. 
if—Y^V\^7. (SP) ifiXt)^n^o i^yhUi^7.^6 
0 2tt. :mh(O^Uvi^m^ (CLK) i^^VFTst^- 

b^rii/.x (SP) ^.i.*-it^-t' >^fi^*:Mici§^^ 
[0 0 8 3] i^y YVVT.^ Q 0 zt^t^cD^-^ xy^m 

(nn-^yr A^^tt n ^ o ^4bv ^• y b H^tt 

[0 0 8 4] nvyy\zx.::>-Lmmmm^Mz.^^ x > 

(A) 6 0 3tt. nlf KCD7'S^^^;i/lf7^::t#-t (Bf& 
CD^^^'^^^bTV^So ^^y^ (A) 6 0 3{i. fjS3<$^ 

[0 0 8 5] f^^^ "7^^ (A) 6 0 '^XZ^^y^ 
>fi-#*mDatfl^t^> ^^y^ (A) 6 0 3*s«'r^1t 

V^o "yv"^ (A) 6 0 3 >b^^"r^mm<Dy;^— i^CD^^y 
[0 0 8 6] (A) 6 0 SCD^TCDXt" — S^CD^ 

[0 0 8 7] i^^ymmtmj-r^t. =7^^ (b) 

6 ^ ^\Zz;v^%y'^^)\^ (Latch Signal) 

So ^^^5^ (A) 6 0 3J3«tasti«i*^ 

nTv^^7^s^^;l/tf7^:;r^i^^i. (b) 6 0 4^c: 

-S^ci^i±i^^^^ (B) ^o:>±7.'r—'y(D'7 

[0 0 8 8] 7^s;^;i/tr7^:;re^4>^;'5=- (B) 6 04 

^Cj^ffiUi^;lfc^^>'5^ (A) 6 0 3^C{i. i/y\\yV7s 

[0 0 8 9] C:CD2Jlig0l^^>»i^*tCtt. ^.^^^ 

(B) 6 0 3.^Cftta^n. ^Sj^^tlTV^^T^S^^^^yVbT 



[ 0 0 9 0 ] EI 7 ( B ) \'t>f- b m^imMm^<Dm^ 
[ 0 0 9 1 ]-y- ym'^uwmm^ e o s ^ti^n 

h Vf:^^7^^ 6 0 6. nvyT.% 0 7*:^bTV>'5o 
S fc :^ 13 J; o T ^ ; i/ >^ 7 ^ <fe * L T V ^ T t) ^ V ^ o 

[0 0 9 2] >f-ym^mwmm^^ o skitsv^r. 

7 h \yV7s^ 6 0 6A^?)©^-r ^ >^fi-?'7bVN'^>' 7 t 6 

0 7i3ttift&^n. MiST^^7'-Mi^^^::#^il&^tiSo 

>^©{ii^©7>f ^>5^></fflTFT*-^tZ0NlCb^c^ 
<T{i^6^^V^0OTN >'N^^y7T(i:^^5^j:SgK4SS-rch 

[0 0 9 3] *%B^(3Di^a:&S4fflv^s^^. y-bM 

ctoTE LIKiljfflT F T *:^>iC-r^o 

[0 0 9 4 yt^i^. i^%mmx\t. %mm i btia 

^a50|gifill]S&(5D«^tcov>»TIJi^bycAK ^5Efi«J2ic 
5^bfcIil^gpcr)|gS&lH]BS*>|0l^tc?)«^**bTV^So fc 

fz, \.%mm 2 ^?sb:^climsi${i:^- hfi-^^ISi&iam* 

7 (B) iC^Nb/r^^^^bi:V^^)o *5E^J 2 CDi^-^. 
bTV^-So 

[0 0 9 5] (^si5«?ij 4 ) ifm!mm±. mmm i 
"bfc^:«^B®Da^g6*iKa-r.5isi&iiiiiscD> %mm'^ 

[ 0 0 9 6 ] BIB {C>4K^M«©V--7fH-#JiaiK»J0 

1 lcZ)[IlB&El^^-ro 6 1 2i±i>7 M/S^7^7. 6 13 
(ilx^;!/5^7^. 6 1 4(iif ^T^U >>5^lH]SS*5^bTV\ 

[0097] ^P^j/^fg-^ (CLK). 7^^-b>'^;V7. 
fM-^ (SP) tK yy Y Ui^y^^ 6 1 2lzX:h^ii^o 

[0098]S>7M/i:^7^612 O -/ ^fg-t (C 

LK) h7<^-h.'^;i/7{i-^ (SP) t^Xij^ti^h. 

^>^fi-t3b5*j*^nTi/^;u->7^ 6 1 3l;:A:^3 
^nso iy^)\yi^y^ e 1 3\zxij^ntz^-f ^>^m 

^CDS*i*5j@iH^nT. if>7'U>^[Hlg&6 14. 

[0 09 9] v-y.yvy^mme i4izAt)^titz^'< 
^y^m^iz^^x. isib<it>7-u><^^iH]K6 1 4^3" 
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[0 10 0108 (B) it^f-hm^tmmm^momm 

* ^ -r n >y i7 0 T- s o 

[0 10 1] y-h«-l-SSIg»[l]SS6 1 bit. ^ti^n 
i^y h V^J7.i> 6 16. 7 6 1 7 4SbTV^So 

* fcS'&lC J; ^Ttt 7 4* bT V^■r t mv^o 

[ 0 1 0 2 ] Ym^um^M^& i s t*sv>T. -> 

7 h VifT.f 6 1 6*^oD;$'-< 5 yifmmi^j^^^jyy 6 

[0 10 3] *lSB^®0s>s4;lv^sa•^. y-vft - 

ffi-t EI BSiP ^) V - ;^ a-f-SS K: $ ti S 5^ :M3 
br7';rft^ * -3 T E L iBlftffl T F T 3^ >(C f S „ 
[0104] (Slitefi^J 5 ) *^Sffifi^Jf{±. E LjlAs^iS 

[0 10 5] 119 (A) (CE L^^CD^^S^r^N-To * 

(I TO) *>?,*SBieB±Jc. IE5LttAJii:b-rv ^PU 
7 i >M^#:T- .5 P E D 0. T ;^ tf > 3 — h S tr 
<);?) 3 Onm(DJKJ?T-fiKM-rSo ^tfc, iE?L«JiMHi:b 
■rMTDATA-4 2 0 nm, «-NPD^10nm\ 

S i: b T > ^ 1/ >y b -fb^i^T- afe S A 1 q 3^ 

^«^CJ;t) 5 0nm®^/p-r-fiXMt-5o ^bT. 
h bT Y b ?fe 4 0 0 nmCD)K»fc^«-rs ^ i: k: J; ?) . 

[0 10 6] ±faffifiS;**-rsE Ll^^(7Jl8^tJl^c^J^^ 

{C*l>-CK«gt-*S Y b*siE?L«&j@IJlT?*S a - N P D 

tJ^MbTb^do 

[0107] ^^«JPl8a5$:«r5 E L*? 
U :>:RBa5*s«5t«ItlfcD> ^^bbT^^^bfe t). KYb 

*fc(±^YbbT$fiiSt#:tc^^ofcf) bT. m^m^^mu 

■:3Ts ^ttJlCDJiia{C#ffi-r.2>E LJiCD'^<bAS{l£ji$n 
[0 1 0 8] 55;t>\ :i©E L^^Ccfc !Df#?>tl.5^3fe 

tt. i^yif\yy Kb^i^Jcj;s-aiRiiS^^^;i'=^-* 

|iJfflbfc*®T-feSo 
[0 10 91139 (B) {rSiJ©E L^^O«^*5^-r. ' 



^2 0nm(Dmmr'mmm\z^y)mmr?>o dnz. iejl 

«iS5iifcbta-NPD?E 1 0 nmO^Jp-C^^^tJ; 

^0±t^)ta*}T$fiE-r.6%^$f)|s|-i:b 
T b 'JT-V';^ b^b^ife-C-fe^i I r (ppy)3i:CBP 
4^«^StCJ:>3 2 OnmtCfiJoMf S. $ ?> fc^ifcffl±{c: 
m^fftj^Ji i:bTBCP?:10nm. Alq3*40n 
m. ^n%*X^«?iH<t ?)}KJ5Kbfc^. K^iibTYb 
* 4 0 0 nmOj^fft^ars ^ fclC J; t) E L5^^*sji5 

[0 110] ±I3fl|}^*«•rsELlR^©^*Ji^^^^v^ 

T . tr >:^^-;i/{c J; S^PiBgp AsjBfig^ ixtzM-^s 

IC *S V ^T,«^tt}3^ iST- S B C P AS]E?L«i3aiJB T? S a 
-NPDtC^^b-CbS-D. 

[0 111] K^B&g|5<fe«tSEL|g^fc-«Mra«fc 

iJ»>'Wrx©S»it«:?iK-r::i:T-. i^R§g8©?ajgAs_h# 

b. iKmmm^^titz\). mbT^^bfeDs iiYb 

tfc(±^<bbT«6iS«:t;!fe-pfct) bT> igSWH^PSSB 
T, ^14/I©)ilHf-i^i£t-.5E L»ffl$&Yb3!)«{S)i$*V5 
[0 112] C®EL^^k:<fc?3f#f.tiafB* 

[ 0 1 1 3 ] S 1 0 (A) {CE LM^COm^^^To $ 

T> ^Yb-f > A tm.'fbT. x*ifii!>-&*3-a-fc{b-&i^ 
(I TO) *^^5&S^eB±C. iE?LrSA)ii:bT. jJ^U 
5=-:r7ai>B|##;T-feSPE D O T^>C tf 
J;!3 3 O nm©SiPT'fi£M-rs. ^©±t:»^Ji« Jl^JSR 
t-S«it*JiB|:i:bTi'>i^^^y h^b^tl-pfeSAlqs 
<&^«^{;ib 5 0 nm©MP-C^)Kt-5. ^bt. m 
mt. bt P b4 4 0 0 nm©IKJP{-^*^5^ J: 

[0 114] ±IB«/S*«rSE LS?®%^JiC*3V^ 

t j3V^r HffiT-feS P b A5IE?L?iAS-CfcS P E DOT 
tiSfflibTbSo. -. 

[0 115] ^^Pisa!*«r-r-sE L^T-c-:^^F4«fc 
bs'i«:Raa5As«s^«infc5. ^YbbT^^bfeD. 

SfcttKYbbTi^l^#:t*f^feb b-C. m^WslC^m^ 

c-r. ^tt/i®jiiffl{x#tt-rsE Lji©mAS{Sii^n 

[oiiei'&^N ^:©EL^^t:±t)f#e>n5^jt 
(±. b{b^tifc<ts-«iRiir^:"^^;i>^f-* 

fJfflbfc*©T-feS, 
[0 1 1 7] 01 0 (B) fcEL^?OfllfiR*5^1-o S 
Tx B«ifcbTPb*4 0 Onm®MPkm«-rSo * 

(D±iz^y(:m^nmT^^t^uuti,ri^y-!fv^^ hit 

^^T-feSAl qg^^asfeti t) 5 Onm®MjST-Jl£ 
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fli:-(?$)SPEDOT^;^lf>n— b^KZJ; D 3 0 nm© 

mmx'^m-r^o ^ut. Au.i5.nm(Dmmr'mmT - 

W^T.X-^m.^^fi'^fc'^-^m (I TO) *»e>«:5Blfii 
[0 118] ±SB«**-rSE L^?©^^]lt^5V^ 

t*5VATPS«ST-sfeS P b*SiE?LaA«T-$>S P E D 0 T 
[0 119];fei\ C®E L^?fcJ;t)tf ^.nslSA 

[0 12 0] if~mmiMmmz^-:>x. elji^mb^ • , 

«B9®1»a;5»t:ifj. ^sj|i|BeB*5#ffibTt.. IBIbSffi 

^ Win b fc h § o^^ffjg * lis < -r s c h *5T- 1 s o 
[0 12 1] tfes tmu-^W!m\z.^7.xmk-^%% 

<t^^tX: ^^±«©MlffltC#?E-r5EL«©S&ft*5 
{Sji$ns©4l5§ < ^ i:*st? # So 

[0 12 2] ttn. ELUUifimihvfzztxm^^n 

-Cl>-5«^, ELSfcgEt-.SJiatELtt-Jist* 
fiXJKbfc^lc^^PlSgi5*5ibfc«^t*5V^t. :^^m(Dm 

[0123] *SE««J 1 ~IIJS«»J 4 i: g 

[0124] mmm 6 ) *%ia©fga3j YS^•«v^sl6 

T•&.5ELt^J|s^*fflV^5^:i:ASRItg-C•feao 

izmrnx'^zELmu^m^^tz^yt^mmit. 9[-^f&^m. 
^^m^mmmziai±^'&^z.tt^x-^^. ^tvtj: 

[0 12 5] ::ciT% HSM^^^&^iJfflb. ^gp^^ - 
S?3SJ*S:lRI±^•B•fc$B^^r^■ro (T.Tsutsui, C.Adac 
hi, S.Saito, Photochemical Processes in Organized 
Molecular Systems, ed. K.Honda, (Elsevier Sci.Pub., 

Tokyo, 1991) p. 437.) 

[0 12 6] ±gB0^3fcCJ;»3$fte$nfeEL*f3|s|- 
[0 12 7] 

[^b 1 ] 




[0 12 8] (M.A.Baldo, D.F. O'Brien, Y.You, A.Shou 
stikov, S.Sibley, M.E.Thompson, S.R.Forrest, Nature 
395 (1998) p. 151.) 

[0 12 9] ±m(Dmxizx^m^^ntzEL$in (p 

[0 13 0] 

E t E t 



E t 



E t 




E t 



E t 



[ 0 1 3 1 ] (M.A.Baldo, S.Lamansky, F.E.Burrrows, 
M.E.Thompson, S.K.Forrest, Appl .Phys.Lett. . 75 (199 
9) p. 4.) (T.Tsutsui, M.-J.Yang, M.Yahiro, K.Nakamu 
ra,T.Watanabe, T.tsuji, Y.Fukuda, T.Wakimoto, S.Ma 
yaguchi, Jpn.Appl.Phys.,38 (12B) (1999) L1502,) 

[0 13 2] ±l30^*ti!3fB^^nfcEL*t3|^ (I 

[0 13 3] 

[ft 3] . . . 




[0 13 4] W±®J;dK:=fiaS!;^^^*>?>ojS*^* 
^fflV>S®^i f) 3~4{^©ii5V>^igi5^)fcg??aJ*©ll 

[0 13 5] :^mmm<DmfS.ii±. ^mmi'-m^ 
m 5 (D\.>-rti0m^t%!^^icm^-^t>-&x^'r^z. 

[0 13 61 mmmi) y^nmrnx-it. i^m^^t 

[0 13 7] *^^te^«JT•ffiv^fcEL^^F{i. ^t. 
'i>p'^At.wtit7.pi:^m^-^t>'^tcHj-^m (ito) 
t^(btj:z,mm±iz. i?LaAiii:bTffi7^Di<r-> 

<£:2 0nm®MiPT-^«?StJ:!3JBfiX$iXTV^So 9^ 
iz. IE?L»jIJit.b'rMTDATA^2 Onmx a-N 
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V h'fb-^tlT'feS A 1 qgAJ^g^fefCJ: t) 5 0 nm©M 

7-b^;i/r-fe b^— b (Liacac) $2nm. Pi® 
i: r^U ^ — A-^^* 5 0 n m0ff $ lCfiK)^-r S ^ 

[0 13 8] ±iB«j5)o«*-r-SE L^^tiSiv-W 7;^® 
SJESffiiDUfci:^©^ @£E-SflS!I%{44Hl 4K:S^■ 
r« it-'WTP^CDmffiAS-S VTJfeSPo int At 

$ <^^:■^TV^•5o 

[0 13 9] jt^W7'.:x®mE<6si^a^'Scih-eE L.^ 

Point At^5V^T{i^ ^CD^« 
[0 1 4 0] *%B^ffl^^a;^sSt*5V^T^ E L^^tW _ 

ijQ -r s w T ;^ cD«BE©i« $ ^!:z>* Win f S P§P4 1 -3 1 ^ 

(0 1'4 11 01 4tjT^LfcSff-«iSiRft4T-tt> 
EL^?©«-&v -6. 5 Vj:i,T®?t/W7'^®^ffi* 

[0 14 2] m.m%\-t. EL«?As«-r5iieB. 

[0143] (I^JEfiJiJ 8 ) im.mm-rz\±. 3t>'W t;^® 

Sff0^a4ie^■r•T^^•^>'>aS;E (v^^) tT-;*;t< 

[0 1 4 4] Ell 5 t. MM-f r;^®a£E®{«4ilflST- 
7'>'^•7>>>^«E (V„) S-e::*:t<b. BT//^^ < b 

■rl^ofe«^o. «BE-a^^6i|#^4®1{^7 7 4?^■ro m^*^' 

>f T;^©m£E*:^^< b•rv^< i:. Point B. P 
oint Q.^ V oxn.\\i^i^\^X—'^^^W'-{l' 

e C -3 T ^tt JI c ^■fb bt v> s . 

[0 14 5] ^bTjt>'WTX©m£EVrev^Va,^T- 

::«c§<bfeas SV'Jv$< b•r^,^o■^:^), it^'WT';^© 

[0146] ^mmmits nmM i ~ 7 1 gstuffli'/^^ 
[0147] (mmm 9 ) *^i(5fi«j-r-{i, *^ia®i»a 



[0 14 8] 01 ettJVNT. a«7 0 o±{c:iaite.ti 

fe;<'l' >y5=-><^fflTFT 7 2 l{±n^-\'*;UMTFT4 
[0 14 9] *IIJIg«?!|-r-»i:5^^' >;/^>yfflTFT 

7 2 i*s?-^^;i/»m«^A5n^JKfiR^nsy:/;i/y- 
[ 0 1 5 0 ] 7 0 0 6 titzmmmmt 

•V^;USTFT 7 2 3 i:p5=--\'^>'l/STFT 7 2 4 4* 

bTv^a. tj^a. *i^JSflajT-(±iKiJiaK5C)S«-raTFT 

[0 15 1] Sfc. i2J^7 0 K 7 0 SfiCMOSdlSS 

ffi!^7 0 4(±v— ;5^Ba^7 0 8 i:;^-f 'y^></ffl 
T F T®V-7;^Jai:4®Mfi<]tS^-r.5Ba$Si: bT« 
ftgbs ii!iiS7 0 5{i FU-f >iS)^7 0 9 fcy^-f ^/^y^^' 
ffi T F T® H U-< >'W^i:4«»,S<3tg§ii^-r2.gaiS^h b 

[0 15 2] E LSBttfflT FT 7 2 2(ip^^^ 

;bMTFT*fflvN-r}T^fie^na. .**ji5««jT-ttE 

LSKi&ilTFT 7 2 2 ^i'^^;!/'^— b^igk bTV>a 
^>^;!/y-h«ii%,b<tthU7';i/-y-b«iiit?fc 

[0 15 3] Sfcv gB)^7 0 6JiELigi6fflTFTOV 

-xaass (n^^if&sstffi^-rs) ■t?^d> 7 0 7ttE 
L^i6fflTFT®iiiisaeE7 1 o±fc:a*ischtfiim 

[0 15 4] 7 1 oi±. mmmnmt^^tji^mm 
mm (ELm¥<omm) t-^s. sw3»«Mi:b-ri*. 

^{b ^' > v' -j? A fc ^-fb ;^ X i: (Dib-^m. ^^b -Y > A 
i;^fbl6«3i:ofb^t/. ^fbMSis »fb;:<X^ fcii^fb 

JKlCTtfU '>A*^Slrabfc*.©*fflv^■c*m^. U^Sfii 
7 1 Ott. ±f3gHi®*Jf^m^aBu{::¥S:fe«F^!l6^M7 

¥fiftM7 1 1 $:MVATTFTtiSieil«¥a<b-rS 

b d S <t 5 tciillg«ei*J&^-r S miC^a^b bt * 
<^^:*5^^bv^. 

[0155]iai^701~707 -^W^mMs EI 1 6 CS^s 

-rj;at>'^>i77 1 2*ff^fig-r5. >'^>i'7 1 2i±i o 

0-4 0 0 nm©S^«^tfiM5)it^*) b < ttW^ISJIBM 
^^^^--V^J'bTffM-mH^V^o 
[0 15 6] JJtjo, >'N'>i'7 1 2mmMX-^^t:iti>. 
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^^^nmtZo dcD^^ Minimal X 1 06~l X 1 
OiZQm (»^b<iil X 1 08~l X 1 OlOQin) t 

[0 1 5 7] Iil^m®7 1 0®±C(iE Lfl7 1 3 A^JTJ 
fig^nSo **5s Ell 6T•(i-IiiRb*^EI^"^UTV^^cCV^ 
*|IS£^JT-ttR (#0 . G ,m) . B (S) CD^fe 

(±^«* t <t V fS^^ m*«E L JTM bt a o 
;^#;fl<jCli. IE?LffiAii7 1 3 a UT 2 0 nmjp®^ 
y^u'yT~> (CuPc) M^iSit^ -tCiC^^il 
7 1 3 bi:bT 7 OnmffCDb U;^- 8-^>' 'J ^ 5- b 

. TV->S. Al qat::^:^^' 'J K '^•J U<ttD 
CM 1 i:v>ofcM*e^4^in-r5^ i:T-^^fe*W 

[0 1 5 8] {lU^ Jil±CD«ttE LHi:•brfflV^SC:t 
V^o {flJi.{S. *5lli«T-{±ffi^3-?m^«SE L«i|S|.*EL 

[0 15 9] ifeC. EL«7 1 3<D±.lCltmmmt^^:>i'J: 

bTr;i/^-'i'Ai:U^>i'Ai:o-&^J^*fflv>5» iSj 

*fflV->Tti^V^i ISSS^^*4fcbT{±^ jSl»3^®m*b 
< 2 Kt«-r2.7C*A^^ ^i:-2>2»«Mt b < {i*tie>© 

5c^*^iirabfc#mM4rav^^^«m^o 

CO 1 6 0] C®|t®7 1 4ST-ffM^*l-feH$;i^T-EL 
|g?7 1 97t)5^^-rs„ ^c:}b\ ^^T•V^•5 E Lm^F7 1 
9{i. B^m® (^ffi) 7 10. ELji7 1 SRV^mm 

[0 16 1] EL^^ 7 1 9^^^tSdctdt bT^^ 
- i.- 3 7 1 6 gS(t S CI t Ji-WS&T- 5 , ^ 

% b < {±m^Yb^*Jil4^tf«6)^l^*>6 ^ t) X K«6iii 

[0 16 2] :i(Dm. ^^i'i^CD^V^^^>'^ >;/ i^^— 
2^3>Mi:bt:fflVNSCi;AW$b<> iRFtD 
LC (y-f-V^VKv-f i'^-^^^V) J14fl§v^S>li:li 

*^T'fe5o D L cmitrnT^t^ib 1 0 o-cjiATcsjapsiG 

HT-fi£MlIt^T-.fe-5fcto. l&|glt^4©fl&V^E L»7 1 3© 



tt®^t3M-rs>'D>y=^>^?a»A«itS<. EL«7 1 3 

©^{b^WJ-rSihA^qJtgT-JfeSo ^(Dtzit). :i(Dm. 
tgg<a±xa*^TdFp^{CE La 7 1 3pmiht^t\-^. 

[0 16 3] -'^^yi^'<-i^3>M7 1 6±tSt 

±*r7 1 7S:iSftx *^N--*^7 1 8 4lit)^toii-^o 

±#7 1 7 i:b■riimi^sl'fb©J3§5:fflv^n^^a<^ 

bfe^)®*fflV^S. 

[0 16 4] bTEI 1 6 IZmt^otami^O'E 
^^S*s^fiS;-rSo 5&:jb\ ^•5>ir7 1 2 4JgfiXbfcm> 
J//^-5/'3>M7 1 6>g:ff$^-rs*T-®Xg4v;i/ 

T-fe5o. Sfcs ^ie.C:%M^-a-T*>'^-*J 7 1 8 4li»3 

[0 16 5] ^fe. *^m^Jt*5(tSTFT©#mtt. 

A^J&:«fti3ga<£*bx TJi©'y-b«ffii:atcS«J^ 

(GOLD«^) ¥-hmmtmi3i^tii\^m.m iL 
DBmw.) t.t:m.tx\^^i>}kx--^^o ^tz. ^—hmu 

mm^m^mw,(D±:^(Dmmii7-^^'i-ik,ti-A-:'X^^ 
a. 

[0 16 6] ^mmmcD^^mmizii^^x^^m 1 3 
h\zi:>t--)\ytmm^tix^yi>t. 

LXiEiimXm 7 13a hUSi 7 1 4 hisg^bTV^S 

Si<b. fcr>/J^— ;v®^»)OELgos&<bAs{Spl$na 
®^P;5<-^i:*ST-tSo 

[0 16 7] Sfe. *^SS««JT-{ilii^a5i:|gl!)[llESffl« 
J5^©^'>^f^bTv^.s*\ *^»j®Kiiixgttife,t«s ^ 
®flbt'fc#-§-^ilJIliESx D/Ani>>'t-i', ^^l-'^TV 

j^^ba-5. 

[0168] *ci32|!:»JEfi»JO«figttx *JfE0!iJ 1.2. 
3. 4s 6 SfettS i;gSk:Si»^to*-rllJEt-?)C:i: 

[0 16 9] (^m^fiji 0) **S6^j-r-{±. T^^mcoB 
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S ;>5 ^ ffl I ^ IS ifc ^ ® © rr S EUc o V ^ T itt i?S r S . 

[0 17 0] 0l7^c^5^^■r. pi— ©s«±k:. Mmm 

2 0 1 i:. mmUCDELm&jmTFT 2 0 3 t. T.'f^y 

5=->^fflTFT 2 0 4 iix ^m^&2 0 5tifimm^n 

[0 17 1] SEi)IllK®p^^^;i/MTFT 2 cot 
tt. S2 0x->'^-JKtt&«-raz»aJI2 2 0*5-^- h 
®eit:bT©ISte4*b. **:x^'5f^V^;i'}Kfig«^2 0 

0?Pif^»^J*2 0 7 as y-h«fii2 2 0 hffl^d;^^V\ 
LDD«^4JBfi£t:Sl34©:=Fifjfi;a«J^ (A) 207 

b. — ^ifiif -hw.mz 2 0 t.m^:s> Li) -Drnm^M^ 
r^m40^mm^H (b) 2 0 7 c^mT^mmtii 

[0 17 2] n5^-^^;i/iiTFT 2 0 1 Icfi. B2®7^ 
-^^-Jgtt4;S-rS»Se2 2 lAsy-h®fiifcbt:® 

m^tzit H v-r >^^i: bT^itirs® i ©^m^kj^^ 

2 0 9 a. ^-y-mm2 2 1 hfi*e>'&:V^LDD^:®* 
ff$^-r5«2©^lN6i^^^ (A) (A) 2 0 9 b. -g|5 
t^^-hmm2 2 1 fcM*SLDD«l^^r}g^!K1-Sll2 
©^iilffitl^^ (B) 2 0 9 c>£*■r■5«)t^:%-^TV^ ' 

5o ^■v;*.;i/ft2~7>umk:*fb-r. |g 2 ©^r^Mi^^l^ - 

(B) 2 0 9 ctfi^-\'mm2 2 liim-^Z^-$i-(Dm^ 
{±0. 1~0. 3>amat"a. ifflLovOS^ti-y— h 
mei2 2 l©ff$i:7^->'^-gi5ffl^a*'^>Mffll^-5. n 
5=-i'*;UMT F T tI*SV^T d® J; 3 L D D^J^*}^^ 
•r S ^ fc: t J; t) , F I' 'f v-^i^ffii^? 1 5 iSmi^* 
i^WbT. ^^^^^^ h-^- V 'Jr©%^4IS5g. TFT©3&fb 

[0 17 3] ELiKtt;fflTFT2 0 3ttPI«t. 112® 

7^— yt-jfj«^ps-rs«®Ji2 2 3t^^-hmmtLr 
®^#g*wb. tfc. ^^^)vfsm^m2 v.-x 

tS2 13ax y-hm®2 2 3 t;fi55:^>*^OLDD^tS 

^mmTi.m4(Dyfm^mH (A) 2 1 3 b. -gutsy 
-h«M2 2 3 tmtn^&LDDmM^nm-r^m^cD^ 
mmmm (B) 2 1 3 c4«■rsfl^ig^:^^^Tv^Sc 
[0 1 7 4] mmmmiti'yhi'if:^i'mm. )'<>v77 

S-y-V7'>J>i7ilK«:i:-t?jr^ii£^tl-2), Ell 7t:(±cn 
e.^ffMfSTFT*-?*©V-;^ •Kl^-l'Vrai;— o 

oy- h mfil?:IS{t fc vy;!"!^- b ®1tjiT-^ bfc 

*^ a»®'y-hSfii^-M©v-^ • b-p^>patlS: 

[0 17 5] ELffia!lfflTFT2 0 3©h-V-1' y^mt 
WM2 3 l<&:n-bT!l^m-ll2 7 1 fci§M^^tTV>So 
lii^mfiB2 7 1 icsr^ia t&»®W^E LM*4*^e. 
;&-5E LJi2 7 2it)Sff$^^aT*5t). E 2 7 2 



•r.5J;5tc:|lS2 7 3Asmfi£^tVTl'>So 
[0 17 6] P^-f -v?-><yfflTFT 2 04K:tt, tl2© 
=r-f^-V&^-^Mfi>m%m2 2 \ W-Y%m>L\^'Z 
©«i#g4^b> ?--V*;UJi^J5a«J^2 14 a: 2 1 

4 b. V-y^1S«8Sfc«h-l^-f >«:«i:bT«tg-rsm 
l©^lW!i^«1^2 15 a. 2 17. y-bmei2 2 4i: 

a^c /t>/^v^ LD D^^^ffM-rs^ 2 ©^M»^Ji5 

(A) 2 15b. -Ut^>f-YmM2 2 4hfi^J;SLD 
D1SJjl*JI5fiR-rS^2®^«lfi%««J (B) 2 15 c««. 
^aHfjgii^e-pTVAao ^ 2 ©^MigJ^J^ (B) 2 13 
c*S'y-hm®2 2 4 i:fi^5g|5^©fi$i±0. 1~ 
0. 3//mi:f5o $&. ^l©^iW^^««t2 1 7*^t, 
M:Sb. S2®5p|ifit)«^ (A) 2 19b. ®2®:^«ifi 

ti^jgi (B) 2 19c. mmM.^'^'&fi>'^wtn7xmt^ 
mm-^t\rc\,^fA\^%M.2 i^-^M-t^^mv^mh.. ^3 

i:. ^2®v^-yi-ff$tt4«-r5^«®ip?>ji^^^na 

^^WM2 2 5*^t.^S^§^a*5Jf^^^^^TV^5o 
,[0177] 3^^ii«0^)t^® ^C^3V^T E Lfl 2 7 2 
k:tf>;f:— ;i/*s}f^A£^tiTV>>si:. Klf>*-;i/*:rt-b 
TIili^««8 2 7 1 ills® 2 7 3 ^iASg^«lbTl^S^5:Pi8gp 

tt« 2 7 4 l::^^ S c i:fffitn;«:ii5 < - i:*5T- 1 

a. J^-sT. lil^®»^>5^— >'l/JUi^©S5^®)W«4iiS< 

b. l^VTft-^VffljlDCELSCS&fliiii^Oiji^ttVS®?: 

[0178] jo3ti:^5(6t^Jffl«fi£«±. imm 1 . • 2 . 
3. 4. 6Sfett8 i;@Sfciiai«*^-^to-a-C|IJE-r.SC:i: 

[0179] mmmx 1 ) *^iffi0!iT-{±. i^.mm'B 
S;^?£^fflv^fc%^t•^®©»f®l2I^c:o^^-t:i^^B^-rs, 
[ 0 1 8 0 ] 0 1 8 C:J3VNT .. 8 1 1 8 1 2 

8 1 1 iib-rtiS^tett^te. 'ftafl^{c{i:*f^xS«. 6 

«*fflv^S^t:AST?§.a. fib. #Si:7'n-fex4'®g*i 

[0 18 1] tttiJM8 1 2\1^mznm^icy^^ 

*«. 53IS«{c:»itg;tt^<T*18b^^v>o TiifeMS 1 2 
i:bT{i. ^:^tfm!gK^fflv^n{i^ 

^biillJM (SiOxNy : X. y {±{iE©SiS!l. T-5^$ 
ti?.) '5:i:-Ji^t^bT^^«b<(i^^43f^®S'J^ 

[0 18 2] 8 2 0 Ui;^-^ ^yf^Vi^mTFT. 82 0 
2{iE LSa&^TFTT-afe!). ■^n-?'tm5=--v^;i'^T 
FT. p5=-^^;UMTFT"effM^tlTVN2>o EL ©IE 
%-n'^t^mm(D-^m (TFTSt>*ELJi*st§Ht't>nTV^ 
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FTi:EL|8»MTFT(±. n^^ ^T-^UMT F Tt- 1 p 
[0 18 3] X-f ^yf-y^'fflTF T 8 2 0 1«±. V-y^ 

~8 1 5d. ^mmns 1 6st>'5^v:?^;i/jf^fiX«^8 e 
3. 8 6 4 i^tim^mt. y- b mmm 8 1 s y 

-hSMS 1 9a. 8 1 9bi:. ® l«M$feS^M8 2 0 
i:. V-7,m^m8 2 Its b-H-VBEiiSS 2 2i:** 

M8 2 O{±StS±0^TFTfc^tjiT-^-:3-r*)RVAb. 
l3MX{*^^{c:iSii:'TM«:^*Ttmv>o 8 17 

[0 18 4] Sfc. Ell 8Cif^t-;X^''>^></fflTFT 
8 2 0 Ht^-Vmm8 1 9a> 8 1 91)*s«^«}::SM 

[0 18 5] ^)\^^^-hmmi,t:i-ymm^is.mr^±. 

4+^lcffi< ■r^^«> .*^^:e{tE LIKftfflT F T 8 2 0 

[0 18 6] ^^)lc:. ;^'f ^>^5^>yfflTFT 8 2 0 1 C 
*V%T»N LDDfS^8 1 5a~8 1 5d{i. ^—VmB 
ms 1 8*^LTy-bS®8 19a. 8 1 9bfcfi«;?> 
:^J:V^<};9^c:|9:^tSo J;3'5:«Ji^i:t7S^^ft5:fi^«•r 
^.±■r•^^Slc^^J^fl<JT•^S, tfc. LDDMJt8 15a 
~ 8 1 5 dCDS^ («) {* 0 . 5~3, 5jumsfi.m(f3 
{C{i2. 0~2. 5/^^lit-r^^(^^V^o 

[0 18 7] tjiii, 9-^^)vm&mmtLi>i>mw.t(D 

:roi:A±cD'y- b b^jgoS 
5^-»'^>'i/Jg^««5®WttS!{t^>tifc^«l««?8 1 6 

[0 1 8 8] iJtK:. E LffiBftfflTFT 8 2 0 2tt. V— - 

P^MJ^a 2 6. K U-i- ><^^8 2 7RV^^^s)vmm 
m8 0 5 ^^tfrSttJit. y-h«fi^M8 1 8i:. -5^- 
b«M8 3 0it. mi«^«feliiM8 2 Ofc. V-7,Mm. 



8 3 Ijil^Xh-b-f >ia^8 3 2 4«bTffJ^$ttSo 
*llitSfi»Jt*JV>TEL)EttfflTFT8 2 0 2ttp5^+':^. 
;i/STFTT-fe5. tjitis 8 2 9{i. g^i'^;!/}^^^:^ 
^ JBfi£-r S ©CD -V X » T- 2fe S o 
[0 18 9] $.±s yC-l'>:/5=-><^«TFT8 2 0 1®F 
V-<>^^8 1 4{iE LIKttfflTFT 8 2 0 2<D^—V 
8 3 0 tS^Sgtg^$^^TV^So la5"^bT{±V^:^i:V^ 

tK mi¥-^K:i,tELmmmT:FT8 2 0 2(D^-Ymm 

8 3 0it7.-< ^^^>i^mTFT8 2 0 l(D\'U^ymm 

8i4tYu-(ymm mmmmt^9^?>) 822^ 

i^jlgT♦$)-^T*SV^. Sfe. E LISBlfflT F T 8 2 0 2 
[0 19 0] ELIKl!lffiTFT 8 2 0 2J±EL^^{ca 

<om^A5^nSo ^®fc». ^^^;nti (w) (ix-r 
>y 5=- > ^^ffl T F T ® 9=- -V ^> ;Ni J: t) 1 5«c t < ISti- -r S i 
i:*WSbVAo ^fc. ELIBil)«TFT8 2 0 2t^« 

f^-r5-i:*W^bV^c SI*b<(±-IIi^$)fc!9 0. 5 

~2juA (»SU<(il~l. 5/zA) i:^csJ;et-r 

5.' 

[0 19 1] Sfc^'f.C. ELIBDjfflTFT 8 2 0 2® 

SU<{±5 0~1 0 Onm. t»S b < J± 6 0 ~8 
Onm) Ci:tJ:^T. TF TO^-fb^W^T* J:VAo 

X'r>>'^>yfflTFT 8 2 0 l®J@^«i:t7m^ 

^-'I'ff^fiK^Jt) (Dmm^m<r^ (ifSb<{±2o~5 

Onm. b<ii2 5 ~4 0 nm) 

[0 1'9 2] W±ttIii*rttCiS»t^.tbfcTFT®«iiiH 

5, lai aCttffil6ll]BS«:J^fiRrs*2^(ai:3&5CM 

[ 0 1 .9 3 ] BI 1 8 t*5V^T(ieB;b^!J#Jtft4^i:$* 

«-rSTFT^CMOSIeliiS®n^i'^-'I'STFT 8 2 
0 4 iibtifviSo :ic:-evi5|gi!;lHieSi:bT 

To 40^. 'ffe®SiaiaK A/Cnwt 

[0 19 4] CM0Sll^®nf--V^>;i/MTFT8 2 0 
4 0rStt«{±. V-;^M«8 3 5. H U-f >MJt8 3 

6. LJ)J>mW.8 3 7RV^9-'P^Jmmm.m8 6 2^^ 
Lt>-DmW.8 3 7\t^-hmmm8 1 S^lffLX^ 

— hSMS 3 9 hfi/cf^TV-iSo Jfe^S. 8 3 8(i. 
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[0 19 5]' KV-i- >mm,8 3 6<BiJffla!;^ICLDD^J^8 
BBJST-fcSo ^©n^-v;^;VMTFT 8 2 0 4{± 

• {019 6] CMOS|118SCDp5^>^;i/MTFT 
8 2 0 5(±.- ^ii-^y V^rVT^Xizi.?>^^tp^if%}Z 

oT?Sttfl<iV-;5^«J^8 4 0^ HH'>^J^8 4i;a 

mf^8 1 8t^-hmm8 4 st^mfi^n^o ^1^. n 
^•v^^-^i/MTFT 8 2 0 4 tmrnizLDBrnm^if. 

[0 19 7] ^fe. hg=-\':^;UMTFT8 2 0 4StPp 

5i=-i'^;i'MTFT 8 2 0 5 «i^tv^nv-;:<M^±CII 
ljiF^«filitM8 2 0 4Fat::rt-b"-C^ V-;^iE$g8 4 4. 
8 4 5^*U■rv^So Sfe. b-Uf >Ba^S8 4 6 
■rn5=-^^;UMTFT 8 2 0 4 i: p5^^:^;uSaT F T 8 

2 0 5 i:® H V-Y >ffiJ^^iSv^K:mmW{c:g|«E^^^a. 
[0198] ifejc:. 8 4 7 ttHl >y i/^-i/ 3 >JKT- 
$!3s mm\tl 0nm~l/iin (»Sb<(i2 0 0^5 

oonm) h■r^^«^^^. iitUh\yX\t, mm^^ts^ 
mm m\:.mmvsMmm-5i\tm<m.mm:t^iii-t. bv^) 

^:fflV^SCi:AS■r•^S, i®^^ i^-^-i^ a >M 8 4 7 

fatJ^JSS:^-rs, giii|a<)k:TFT mtCELMlfifflT 
FT) ®±;?CI9:»tf.tV5ELJlK:ttV-h UOA^OT 

>K8 4 7(±Ctlb©r;i/;*jUifeM ^y) 

[0 19 9] Sfe. 8 4 8{*^2JiF^«fil^MT-»!3. T 

F T {- <k o T t? ^ S ©H© ¥S{tl d ¥li<bM i: bT 

©^it64*-ra. ^2fl^ie^M8 4 silbTfis 

;k bcb {■^y^/i/i'uyT'y) ^4fflv^€>i:Av^. 

^n?.©^#«^)l{±mJ7-:fe¥±iM*JfMb^-r < . i:t 

t«Ci®T-*Sfe«). TFTtj;SiB!llttB2JiH*6i»l^ 
8 4 8T-%^iKJRb:r bS d c:i:*ssiSbv>„ Sfc. 
- h«^;^-?'7^-^«^«ti:E L^iFfflll«ifc©P^{cjf^ 
^?tvs*^^g^fiM-r5±T\ i:bSI«*©ffiv>;H-*4 
*JP<I9:J^T*3< c:i:*ss*bvv. (Je^T. MPttO. 
5~5>wiB (i!?tb<ttl. 5~2. 5 yum) AW Sb 

[0 2 0 0] Sfc. 8 4 9ttS^2SS^T-'&5IIl^mes 



(ELS?©^Mi T-feDs ^2JiF^«giitM8 4 8SUf 
^l>'<»y$/'<->>3>jK8 4 7t3>^'i' b7t»— ;b (ig 
?L) ^llltfcmv Jf^^iK^afegajLgStib-lr^TE LiBtflffl 
TFT 8 2 0 2©b'H'>iHiS98 3 2K:gi^$n5J;5 
tJI^JEiE^n*. 0 1 8®J;dfc:iii^««S8 4 9 i: 

HU-fV^^S 2 7 i:tfilg!SSg$^^*v^J:5K:b•r*J 
<iis ^ Lli©T;u* 'J^S*sH^««S4ig*b'rtS{t 
JI'-.SA-r 5 i i: « l» < ^ 1 -So 

[0 2 0 1] iii^««i8 4 2(D±.\z\tmmm.m. mh 
m.^'m.mmi^tz\tMmmmmxtthm3m's^mum8 5 

0A50. 3~1 /zm®jp^K:tSltf.nSo ::©^3fflP^ 
«feiSP8 5 0iiIIi^«M'8 4 Q(D±.\Z3L^^^ly^\z^y) 

' z,Xo\z.3Ly^yv-r?>o T^w^-O^gfi 1 0~6 0 
° ($f^b<(±3 0-5 0° ) ii-rShSV^o 

[0 2 0 2] msmm^mms 5 o0±«ci±EL«8 5. 
itmi-f^tiz. E L®8 5 1 tt#)ix(±»Jifli3i-c-ffl 

/m^mmm/m7'rixm(Djio-^jimmx-^^r,^o *^ 

WT•{i4J;«]fflV^■r^^®^S3t««V^-t^)MV^b^ EL@(C 

ni'Xm^^&mm^ H-t:>^b-rt»Av>. 

[0 2 0 3] 018 ®^jg(iR G B C*fJS bfeHflMO 
E L^-?5:Jf$lK-rs?^i«;*fflV-'*::®-^®fi!iJT-feSo 
*j\ 01 8lC<i— o®iiI^bA^lI5^bTV^*V^A5. Rl— . 
-Pjg®PI^A*95^v iSkX(iW®-€-n-etl®fiC?*jrvbT}^ 

[0204] ELJi85 1 ®±{C:i±E L|g?®llfii 8 5 
' 2As^»te>tlS. eSiS 5 2 fcbTtt. ft*KIRffl/h$ 
^^V^5';^->'^7A (Mg) . U^'^A (Li) ^b<«i* 
;i/->'>A (Ca) t-g^tf#*4*fl3V''So jt7-*b<(iMg 
Ag (MghAgSrMg : Ag= 1 0 : lT-ri-&bfc« 
)N-) ^?^cssei*ffl^^i^«^v^. flfeC^MgAgA IS 

■So 

[0 2 0 5] Iiii^fl«B mm) 84 9. ELil8 

5 IStf^fiiS 5 2 JCi-DTE L^^ 8 2 0 6 4«}gJlK* 

[0 2 0 6 ] E La 8 5 1 {±. ^BUT- WJtJfM-TS 
■Jbmifi^^ifi. EL»8 5 l{i7Jc^t:es«)•rS^^fc«)^ 

V^o tifoT. ;^^;i/-v';^^5'^®®)a£l<]'&:v;:^^W5ffl 
[0 2 0 7]^d:*.\ E L««:®J^«Jt}f^J5g-r2):^^i:b 

T> ■<> :x. h 7.^ v—>mm^it7.\fy:=i 
— }'mm^m^^^^ti)mmxh?>ifis zti^bitu^x 
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[0 2 0 8] 8 5 3 (iM^miST-fe 13 s ELJI8 

«a«ei8 5 3 i:bTtt> (ai) V m 

(Cu) ^b<{i^ (Ag) 4^tf^£ffi,^i^;^^«•)|S|•?:MV^ 
S^i:*s^^F^UV^. 8 5 3 fcUiE LS©« 

[0 2 0 9] 8 5 4{i||2>'^';;$/-^->>^>MT• 

fc »3 s ^m\i 1 0 nm~ 1 fxm b < 2 0 0 ~ 5 
OOnm) h-rn{SAv^o ^ 2 yt-; i-^-i^ a >M8 5 
4 4IS:|:)-SBW(is E LJi8 5 1 47j(^A^?)iSM.'r5i 

•So fib. ±KE®<t3{::E L/i(ifl,t^v^(D■r^ ^fS'^ 
, <{Sfi (»$b<{iS?aif??) 1 2 O-C^T-coaa^H) 
-eJ5£Mt•Sffl*^MSbV^. iieoT. T-^XvCVDS^. 

y^>'i^y;$'a> n^mmm. ^':jt->rL— t^-t >^?sx{4 

^ o X. -So 

[0 2 101**5. SI 8K:Eii^$tlfcTFT«±±T, 
^^B^T-fflv-'S* U 'J n >M&tSttJii: bT« UTV^ 

[0 2 11] *^^SEtfJcD^?te^gtjoV^TE LJi8 6 0 
.-Cli*liffi8 4 9 hmmS 5 2 i:*«g?MbTV^S:kPlS$15 
tSS 8 6 0 C^jlS C t:.TffiJn;*i^ < 1-5 # 
b. tf>*— ;i/®MI>3®ELjg®$&'(bA5tgJi$tl5©* 

[02121 %*5*IISE«?!I®«fiR{i. 1.2. 

3. 4. esfcttsfcgstffl^^to-a-c^sfi-rsii: 

[0213] (^SS« 1 2 ) E L^^ «fflV^fel6^fe^S 
[0 2 14] *^?g®^^a:7^S*ffll^fcl6^tl^H4fflV^ 

n^ifi-^'. y-AliS. SI^«ffiSS* (^yK>'^=' 

. IB®^«;^«^fclii^ffi^S (:Rft;S<3t«*Digi 
tal- Versatile Disc (DVD) ^®IBIi«E^*;*lf^b. 
*OIii^*a^sbd5a^x^M*il;lfe^S) tt-ift^m 



^?^Wt-.2)|6:)te^gSfflv>Sc:i:5!5SilSbVAo 
a?«S^®Sfls0iJ4E|l lic^-To 
[0 2 15] nil (A) «ELa^^MT-$.f). 
2 0 0 1.. 2 0 0 2., Wr-^ 2 0 0 3. .X f— 

-gP2 0 0 4. \i'r;^Xt}^=?-2 0 0 5^4$tf. 

^(D^mi3m^m\'^f^%%mm.\tm.m^2 o o a 

[0 2 16] Ell (B) i±7^i>^5';i/;^5^;i/:*^5'-c-afe 
!). *fr2 1 0 1. mT^U2 10 2. g|igg2 1 0 3. 
«#^-2 10 4. ^Ummi^--Y2 10 5. i'^s/^J' 

-2 10 6^$-^,t?„ i^%m(Dmmi3m^m\^f:^^im. 

mtm.W.U2 1 0 2 CfflV>SCi:*5T'^-5o 
[02171^11 (C) J±y-bM>'^-V:^;i'3>Vf 
3.-^T-fet3. *#;2 2 0 1. mi^2 2 0 2. ^^gP 2 
2 0 3. ^-tK- 2 2 0 4. ^UmW.if^-Y 2 2 0 
5. if-^ y^r^ y^-^^7.2 2 0 6^|^^t?o *^Mffl 
^ga?^^4fflV^fe^^t«g{ia*95 2 2 0 3 ^C:fflV^5^ 

[02 18] nil (D) {i^yWyU^VtTi-^T-^ 
. 2 3 0 1. g^^sgP 2302. X-l'^i'f-230 
3. »#=^-2 3 0 4. *iii^5K-b 2 3 0 5«4^ 

tfo *^^©<ga:^?*4«v>fc^?fc«e{±«5%ep2-3 0 

2{CfflV^SCli:As•r•tS. 

[02191011 (E) {ifHJtj«f*;*(iitfe«I^M® 

iB^SSi^S! (:Rtt:B«]tC{±D VDH^^B) T-fe t). * 
2 4 0 1 . Mfr 2 4 0 2. a^gi5 A 2 4 0 3. S^pge 
B 2 4 0 4. imm^ (DVD^) iii!^3ii^^a5 2 4 0. 

5. «#:^-2 4 0 6. Xtf-:*-95 2.4.P7«*^ 
t?o a^gi5A2 4 0 3(i£i:bTIii{t1S$g4^^b. ^ 
^SBB 2 4 0 4 li^i: bTA^tf^e^^^Tv-rsA'. 
HJ3®^0ffl;5ffiS:fflV^fc%:)te^M{±^tV?)a^^gCA. B 2 
4 0 3. 2 4 0 4K:fflV'>5CfcAS-^&So sBfUaE 

[0 2 2 01011 (F) ttrJ-^^^l/Sx-f P^P^U'f 
(^y bT^-f J^rU'f ) *^*:2 5 0 

1 . g^gP 2 5 0 2. r-AgP 2 5 0 3 *^t?o *%B^ 
©^ga;5SS:fflV^fc^^t^a^i«^^B|5.2 5 0 2 ^;:fflV^S 

[0 2 2 11 011 (G) fitfr'^r^pt^T-fc!}. 
2 6 0 1. aS^gP 2602. ^#2603. ^^gPSjgS* 
-b 2 6 04. y^n>gfigB2 6 0 5. S#ei52 6 0 

6. >'-?>;;7=-U-2 6 0 7. #^A*ai52 6 0 8. 

-2 6 0 9^<&^tf. %m¥^(Dmmi3m^m^t:.%im 

m±^TrsU2 6 0 2 ^cMv^a::hAST•t•5o 
[0 2 2 2] CC:T-01 1 (H) «l»^SfST-afe?3. * 
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f*:2 7 0 K mi^2 7 0 2s. mmU2 7 0 3. ^PXtJ 
952 7 0 4, ^PmtimZl 0 5. mi¥^-2 7 0 6. 
il-gPSflS^-b 2 7 0 7. 7>7^:?-2 7 0 8«?4^tf. 
*^BaffligS:5^^fflV^fc^^t^e(±a?^aJ2 7 0 3{C 
fflVNSCliiAs-^SSo aS^gP 2 7 0 3 (iHecDW 

[0 2 2 3] tjiii^ ^53SWtC:E L*^3|!4©^^tWJgA5ii5<- 
K LT 7 n > h b < U TS® 5^ 31 ^ - tffl 
[0 2 2 4] ±l3@^^g§(±'f >^$'-;^>> h-^-C 

ATv {'{r->';i'7^nf) ^if(om^mmmmim\:'i: 

[0 2 2 5] «*^Btt^3tebTV^SgB^i!^m* 
[0 2 2 6] JW±®«<C. 5i!:|6Rg©1#3l;5ffi5£fflV^fe|6 

stiUjE^^j 1 ~ 1 l^;r^bfcv^■r^^cD:p^=£fflv^■r^)M 
[0 2 2 7] (i^jffiw 1 3 ) ^mmmr-it. if-mmiB^ 

[0 2 2 8] 019 (A) \znvi/:rm(D^it^m.oim 

m-^TTsTo 8 0 5i±li!|ggi5T-fe!3. ^^SJCOlii^ 8 0 6 ^ 

0 3 i:^iiEi®8 0 40^tE L«AS}1^J|g^iX-C*5!3, 7^ 
-^'i^S 0 3 t^Si^S 0 4 fc*smSi:5fct3s EL»? 
8 0 7 ASJBJ5K^f^^TV^5. 

[0 2 2 9] 7*— ^'sss 0 3 lizxtj^n^m^M'f—if 
m&mmmQ o i k:*^^^tM^Bl^^^^•r*5^), ^*si8 o 

[0 2 3 0] lai 9 (B) *%W®i^S:&S*fflV^ 

^^i^8 0 4 i:5=^-<5')®8 0 3K:A:t>^*xS 

^s^c?)mffi®i^^^s^^t-. ^^S)^8 0 4®m£E4-^ 

T\ -^«g^«{CEL^?8 0 7 ^^^©iJfryW 7';5l® 

[0 2 3 1] :fe*5E L^^8 0 7 (DMmmmii. MM 
U8 0 5*5W1-S^T011II!I8 0 6 iC43V\T-SC#rp 



[0 2 3 2 ] *^R)3®S-^<£fl!V\SC:i:C<t-5T. EL 

«itJ@*K^::^^T•JBfiR^i^fe2o®JSif5 btfi^a- 
bb-r*. b-rvVs^fia«p®fi4n;*i««)aii; 

*5T-#-. EL^^tCjIiM-fTP^Wam^A^ltfch^lCl^ 
i^t:ELJI{::mam8£^::*;§<-r S-hA^T-ta. b 

tzifi^x. y^%m(Dmm:smiz^r). :^Pi8aiJ*«#SbT 

|5lb«E*giiPbfci:&®^^ffJK*ilS<-ra.Cii: 

[0 2 3 3] rXRSeBT-timicS^ASiSnSfcto 
tCs ^«^BBSfJ®fflfflC#:ffiraELii®^^^bA5iS?i^fn-?> 

rt'^tza bA^b. ^f4^{i:ffiljtRsc*^K''^®t-affi{± 
^nt<<. Si4jBffljg|fflC#4^SEL»®3&^bA«(E 

[0 2 3 4] yiFi^mmit.- mmm 5 ~ a, 1 2 1 e at 
m^-^t)-^xmmT^ztifi'simx'$>?><, 

[0 2 3 5 ] 

«:F^g^c:i5^^T•ffM^tlfc 2offl»ifa b*si/3-h bX 

i'3-^brv^s:5iRSgl5®®^^i[i^:fai^)•5^hAs■r• 

EL»^CJIi>'WT^®mE**»ltfci:§CS^^C 
ELJltattvS««S*::«c^<t-SC:i:A5T-^a. bfcAS 
oTv *l6B^®<^ffi^^}cJ;t). ^Plgg|5A5#i£bTt). 
|3] b ®E * fflfiP b fc it # ® * M < f -5 ^ h A^T- 

[0 2 3 6 ] Sfcs ^RBa5r-{iSJca«^A«^nS*:» 
fc. ^Pfia50]SHt#?E^5E LJiomAS(Sjii$ix4> 

tiS^-otzo bA^b, ^t£j■{iS^^;Rsc*^i«v^®■pS^iS{± 
mt;<<, ^ft«®fflfflt:#^£^5ELS®^YbA«(g 
ji ^ n S i h <& K <• i h AS t? 1 2> . 
[EfflffltS^'feSJfig] 

[lai] ELM?tjJ*>'Wr;:^®«flE4EPiObfcK 

®. ELii^ttJ{tssga®SStt*«S;«iK:^bfc0o 

[112] f^S®jili{;i*5t^5E L^?®mffi«»|i^tt 
®^-fbi:. i»S^OEL«^{C)IM>'WT;^®Sffi*WiP 
bfell§®s EL^^C:*j(t-5fiSiE®?Stt««SC6<]t:^b 

[EI3] !li^®[HlES0o 

[04] ll^gP®lllKEi:&t>*1^S®^®IiI^a5®l&#, 

[EI 5] iiiIi®'lH]S§Elo 

[0 6] iii^giJ®[a].ES03itJf<»3i®^oiii^a5®fi!)f^ 

[0 7] IK«;(alB&ffllS«*^-r0o 
[0 8] igi6ii]g§®«^*^vt-0o 

[0 9] E L^?©^»fi)^^fe5^^■r0o 
[010] E L^?®fll^S ^-TE. 
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[012] ^Ria5^*^-SEL»?®»T®llh^ 
[014] EL^^K:M>'WT;^©m^<femLfei:t 



15] E LM'^omB-mm.i^fi^mirm. 

16] ^^t^scrr'asic 

118] ^yt^mommm. 

119] >'s -xm^^^um \z-4i^m(Dmm:^m 
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